Menadione-dependent alpha glycerophosphate and succinate dehydrogenases in the developing canine retina.
Reducing equivalents for the electron transport chain are generated within the mitochondria by the Krebs cycle and in cytoplasm by processes like lipid metabolism. Two mitochondrial enzymes, succinate dehydrogenase (SDH), a prominent enzyme in the Krebs cycle, and alpha-glycerophosphate dehydrogenase (alpha-GPDH), half of the glycerophosphate shuttle system for bringing reducing equivalents from cytoplasm to mitochondria, were examined enzyme histochemically to assess the contribution of each to metabolism of the developing canine retina. SDH activity, a common marker for oxidative metabolism, was insignificant at birth. By 4 days of age, activity was observed only in developing photoreceptor inner segments. By 21 days of age SDH activity was present throughout the retina, especially in photoreceptor inner segments and plexiform layers, and approached the level observed in the adult dog. Menadione-linked alpha-GPDH (M-alpha-GPDH) activity, however, was prominent in developing vasculature and outermost portion of the neuroblastic layer of the 1 day-old retina. Most notable was localization in vascular precursors, angioblasts, found distant from formed vessels in the peripheral nerve fiber layer. Retinal dependence on an oxidative metabolism in neuronal elements, as represented by SDH activity, occurs only when the vasculature is well established.